The mystery of green hair
A 60-year-old grey-haired man reported the development of green tinted hair over a couple of months. The discoloration was patchy and most noticeable in the frontal area (figures 1A, B). He shampooed his hair daily, early in the morning, and denied using anything but shampoo on his scalp. He had no exposure to copper salts at work. The other family members who lived in his household were dark-haired and unaffected. A thorough patient history revealed that the hair discoloration developed after the installation of a decalcification system in the patient's home where old copper pipes were used. We speculated that a previous mechanical hair alteration (due to daily washing) in combination with the grey hair, together with an increased copper concentration from domestic tap water, led to the formation of insoluble copper deposits in the external hair sheath. Our diagnosis was supported by the successful treatment with a penicillamine-containing shampoo (300-mg capsule dissolved in 6 mL of water and 6 mL of shampoo). His hair recovered its original colour within a few days of therapy ( figures 1C, D) . Green hair, also called chlorotrichosis, is a very rare and unusual hair disorder. In most cases, the discoloration is caused by exogenous copper from increased concentrations of copper in taps or swimming pool water. This phenomenon was first reported among copper workers in the 17 th century [1] . There are single reports of green hair pointing to a connection between hair discoloration and contact with nickel, chrome or cobalt, use of tar shampoos or topical treatment of a tinea capitis with yellow mercuric acid [2] . Green hair is usually found in blond (natural or tinted), gray or white haired subjects, most commonly as a consequence of long-term exposure to copper salts in tap water, due to leaching of copper from pipes or in swimming pools, due to copper-containing algicides [3] . In our patient, a lowered pH caused by the decalcification system led to the release of copper from household piping. The pigmentary change is the result of copper ions being assimilated into the hair matrix. Ultrastructurally and by X-ray examination, the metal can be found in the outer hair sheath, but not in the inner parts. Green hair due to exogenous copper may be associated with prior damage to the hair cuticle resulting from physical (brushing, hot air drying, sun exposure) or chemical (peroxide bleaching, hair dye, exposure to chlorinated water, frequent permanent waving, use of alkaline shampoo) origin [4] . Usually, the superficial strands of the hair are most tinted because these parts show increased mechanical and solar damage, resulting in an increased absorption of copper. In our case, the treatment with a penicillamine containing shampoo was very easy and successful [5] . Further therapeutic options include hot vegetable oil, hydrogen peroxide and (EDTA)-containing shampoo [6] . Although there are no documented case reports in the literature, we would like to point out that a variety of homespun remedies are supposed to be successful in the treatment of green hair, e.g. the application of lemon juice. The citric acid in the lemon juice might work as a complexing agent which removes the copper ions from the external hair sheath. ■ Acknowledgements. Figure 1 . A) and B) illustrate a green discoloration of the hair, most pronounced at the distal ends of the superficial hair strands in the frontal area. In C) and D) the recovered hair is shown, after use of a penicillamine containing shampoo (300-mg capsule dissolved in 6 mL of water and 6 mL of shampoo).
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Dandruff/seborrheic dermatitis (D/SD) is a common chronic inflammatory condition. Inflammation, possibly initiated by microflora such as Malassezia sp., results in flakes, erythema and itch. The impact of D/SD on associated hair has not been studied previously; we report the results of evaluations of hair from a D/SD population in comparison to a control group. Female volunteers providing informed consent from the Xi'an region of China with a hair length of at least 12 cm and who had refrained from use of an antidandruff shampoo, hair colorant and permanent treatment for at least one year were considered for inclusion. Based on expert dermatologist grading of D/SD severity (adherent scalp flaking score, ASFS [1]), women were classified as affected (ASFS ≥ 27) or controls (ASFS ≤ 15). Hair was cut from a 2.5 cm 2 area (for the D/SD group it was from the highest flaking area). This area was then clipped to about 1 mm hair length prior to imaging using a HiScope system. Objective image capture and analysis methodology [2] provided hair diameter as well as growth rate via image acquisition, initially and 24 hours post hairclipping. Isolated hair was gently but thoroughly washed prior to subsequent blinded assessments. Surface hardness was assessed by a slight modification of a nanoindentation technique [3] . Shine was assessed [4] by evaluation of the height and full width at half maximum (FWHM) of the shine band; the more narrow the band, the more intense the shine. Population parameters and experimental data are summarized in table 1. The D/SD group exhibited a reduced hair diameter compared to that of the normal subjects (p-value 0.068). The hair derived from D/SD scalp was significantly (p: 0.027) less shiny than hair from normal scalp. Finally, using the nano-indentation technique, the surface hardness of hair was found to be harder (p: 0.08) for D/ SD hair than normal hair. Figure 1 . Schematic overview of the common etiological and symptomatic pathways of the chronic inflammatory scalp conditions of psoriasis and dandruff/seborrheic dermatitis.
